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IN THE CLAIMS 

1 . (Currently Amended) In a data collection agent, a method for processing 
storage information concerning storage entities in a storage area network 
environment, the method comprising: 

receiving a data collection policy identifying storage information to be 
collected concerning a set of storage entities in the storage area network 
environment; 

collecting storage information concerning the set of storage entities 
according to the data collection policy; 

processing the collected storage information to produce at least one 
summary record of the storage information for the set of storage entities, the at 
least one summary record containing a summary of the collected storage 
information for the set of storage entities calculated according to the data 
collection policy; and 

transferring the at least one summary record from the data collection 
agent to a storage management application for presentation to a user of the 
storage management application; 

wherein receiving a data collection policy comprises: 

receiving a collection level identifying a set of files corresponding to 

the set of stora ge entities from which storage information is to be 

collected; and 

receiving a collection period value indic ating how often to perform 
collection of the storage information concerning the set of storage entities; 
wherein receiving a collection level corresponding to the set of storage 
entities from which storage information is to be collected comprises: 

receiving at least one of a host collection level, a file system 
collection level and a file set collection level; and 

based on the collection level identifying, as the set of storage 
entities, a set o f file systems contai ning at least one file from which 
storage information is to be collected; 
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wherein collecting storage information concerning the storage entity 
according to the data collection policy comprises: 

detecting occurrence of the coilection period; 

in response to the occurrence of the collection period, parsing the 
set of file systems to query each of the at least one files within directories 
in the set of file systems identified based on the collection level to obtain 
file metadata as sociated with each file; and 

based on the file metadata for each file detected in each of the set 
of file systems during parsing, collecting the storage information related to 
ages and sizes of files and directories for each storage entity associated 
with at least one of the host collection level, the file system collection level 
and a file set coilection level . 

2. (Canceled) Th e m e tho d of cl a im 1 where i n re c e i v i ng a d a t a collection policy 
comprises ' 

re ce i v i ng a co il ect i on l eve l i dent i fy i ng a set of f il es correspond i ng to the 

s ot of stO fa§e-enti^ies--f-r-em-whi€-h- s t or a g o info rmat io^-ls-te-be-eeHec^edi-aftd 

roco i v i ng a co il oct i on per i od va l ue indicat i ng how often to perform 

co ll ect io n of the storage i nformat i on concerning the set of storage ent i t i es . 

3. (Canceled) Tho method of c l a i m 2 whoroin roco i v i ng a coilo ct i on lo ve ! 
corresponding to tho s et of s torage entities from which stor a ge information is to 
be co ll ected compr i ses: 

r-eceiv+n§-at4east--#ne-«f--a^ 

level and a file set coil oct i on l evel; and 

sot of file systems containing a t le a st ono fiio from w hich storage information i s to 
b e coll e ct e d. 



U.S. Application No. : 1 0/81 2,51 2 Attorney Docket No. : EMC04-04(04029) 
-4- 

4. (Currently Amended) The method of claim 1 c laim-2 wherein receiving a 
collection level comprises: 

receiving a selection of a host collection level identifying at least one host 
computer system that maintains access to a set of file systems from which 
storage information is to be collected; and 

identifying, as the set of storage entities from which storage information is 
to be collected, files within a set of file systems accessible within data storage 
systems associated with the at least one host computer system identified by the 
host collection level. 

5. (Currently Amended) The method of claim 1 c l a i m 2 wherein receiving a 
collection level comprises: 

receiving a selection of a file system collection level identifying at least 
one file system that maintains access to the set of files from which storage 
information is to be collected; and 

identifying, as the set of storage entities from which storage information is 
to be collected, files within the identified at least one file system corresponding to 
the file system collection level. 

6. (Currently Amended) The method of claim 1 c l a i m s wherein receiving a 
collection level comprises: 

receiving a selection of a file set collection level identifying at least one 
specific file from which storage information is to be collected, the selected at 
least one specific file indicating the set of storage entities from which storage 
information is to be collected. 

7. (Currently Amended) Tho method of claim 6 in a data collection agent, a 
method for processing storage informati on concerning storage entities in a 
storage area network environment, the method comprising: 
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receiving a data collection poiicv identifying storage information to be 
collected concerning a set of storage entities in the storage area network 
environment; 

collecting storage information concerning the set of storage entities 
according to the data col lection policy; 

processing the collected storage information to produce at least one 
summary record of th e storage information for the set of storage entities, the at 
least one summary record containing a summary of the collected storage 
information for the set of storage entities calculated according to the data 
collection policy; and 

transferring the at least one summary record from the data collection 
agent to a storage management application for presentation to a. user of the 
storage management application; 
wherein receiving a data collection policy comprises: 

receiving a collection level identifying a set of files corresponding to the 
set of storage entities from which storage information is to be collected; and 

receiving a collection period value indicating how often to perform 
collection of the storage information concerning the set of storage entities; 
wherein receiving ..a ..collection ieyeJ..comgn 

receiving a selection of a file set collection level identifying at least one 
specific file from which storage information is to be collected, the selected at 
least one specific file indicating the set of storage entities from which storage 
information is to be collected; and 

wherein receiving a selection of a file set collection level comprises 
receiving file filter criteria including at least one of: 

i) at least a portion of a name of a file; 

ii) an owner of a file; 

iii) an age of a file; and 

iv) a size of a file, 
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the file filter criteria identifying file characteristics of files to be included 
within the set of storage entities from which storage information is to be 
collected. 

8. (Canceled ) Th e m e thod of claim 3 w h e r e in coll e cting s torag e inform a tion 
concernin g th e storage ent i ty according to tho data co ll ect i on po lic y c ompr i s e s: 
detect i ng occurrence of the collection per i od; 

+ R .4:esf>€«se4&4fte--^ 

file syste ms to query each of the at l east one f il es w i th i n d i rector i es i n t he set of 

f4te--sys*ems-4den#fied-Mse^ 

associate d w i th each f il e; and 

b ase d on th e fil e m e t a d a t a for ea ch fil e d e t e ct e d in ea ch of th e se t of fil e 

systems dur i ng pars i ng, co ll ect i ng tho storage i nformat i on re l ated to agos and 
sizes of f il es a n d d i rector i es for each storage ent i ty as soci a t e d w i th at l eas t o ne 
of th e h o st collection le v el , t he f il e syst em oo lle o ti on le v e l an d a fi le s e t co lle ct i on 

9. (Currently Amended) The method of claim 1 c l a i m 8 wherein collecting the 
storage information related to ages and sizes of files and directories for each 
storage entity comprises calculating at least one of: 

i) a running total number of files detected in each directory in the 
file system; 

ii) a running total of the amount of data maintained within the each 
file detected; 

iii) a running total of the age of each file; 

iv) for each directory detected in each of the set of file systems 
during parsing, a running total of the size of all files in that directory; 

v) a number N of the largest files for the collection level; and 

vi) a number M of the oldest files for the collection level. 
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10. (Original) The method of claim 9 wherein processing the collected storage 
information to produce a summary record of the storage information for the set of 
storage entities comprises: 

calculating age characteristics related to files and directories within the set 
of file systems identified based on collected storage information for the collection 
level; and 

calculating size characteristics related to files and directories within the set 
of file systems identified based on collected storage information for the collection 
level. 

1 1 . (Original) The method of claim 1 0 wherein the collection level is a host 
collection level; and wherein calculating age averages related files and 
directories within the set of file systems identified based on collected storage 
information for the host collection level comprises: 

for all file systems accessible to host computer systems associated with 
the host collection level, producing an age summary record indicating an age of 
files within the file systems for each host for a plurality of age ranges and an 
amount of storage the files within each age range occupy and a list of the top M 
oldest files; and 

wherein calculating size averages related files and directories within the 
set of file systems identified based on collected storage information for the host 
collection level comprises: 

for all file systems accessible to host computer systems associated with 
the host collection level, producing a size summary record indicating an total 
amount of files stored within the file systems for each host, at least N of the 
largest files accessible to the host. 
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12. (Original) The method of claim 9 wherein the collection level is a file system 
collection level; and wherein calculating age averages related files and 
directories within the set of file systems identified based on collected storage 
information for the file system collection level comprises: 

for all file systems associated with the file system collection level, 
producing an age summary record indicating an age of files within the file 
systems for a plurality of age ranges and an amount of storage the files within 
each age range occupy and a list of the top M oldest files with the file systems; 
and 

wherein calculating size averages related files and directories within the 
set of file systems identified based on collected storage information for the file 
system collection level comprises: 

for all file systems associated with the file system collection level, 
producing a size summary record indicating an total amount of files stored within 
the file systems, at least N of the largest files accessible within the file systems. 

13. (Original) The method of claim 1 wherein the data collection policy received 
defines a host collection level and wherein collecting storage information 
concerning the set of storage entities according to the data collection policy 
comprises: 

for each host defined by the host collection level, collecting storage 
information related to the sizes and ages of files and directories within file 
systems accessible to that host; 

and wherein processing the collected storage information to produce at 
least one summary record of the storage information for the set of storage 
entities comprises: 

for each host defined by the host collection level, producing a size 
summary record and an age summary record by applying averaging functions to 
the storage information related to the sizes and ages of files and directories 
within file systems accessible to that host. 
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14. (Original) The method of claim 1 wherein the data collection policy received 
defines a file system collection level and wherein collecting storage information 
concerning the set of storage entities according to the data collection policy 
comprises: 

for each file system defined by the file system collection level, collecting 
storage information related to the sizes and ages of files and directories within 
that file system; 

and wherein processing the collected storage information to produce at 
least one summary record of the storage information for the set of storage 
entities comprises: 

for each file system defined by the file system collection level, producing a 
size summary record and an age summary record by applying averaging 
functions to the storage information related to the sizes and ages of files and 
directories within that file system. 

15. (Original) The method of claim 1 wherein the data collection policy received 
defines a file set collection level indicating a specific set of files for which storage 
information is to be collection and wherein collecting storage information 
concerning the set of storage entities according to the data collection policy 
comprises: 

for each file defined by the file set collection level, collecting storage 
information related to the size and age of that file; 

and wherein processing the collected storage information to produce at 
least one summary record of the storage information for the set of storage 
entities comprises: 

for all files defined by the file set collection level, producing a size 
summary record and an age summary record by applying averaging functions to 
the storage information related to the sizes and ages of the files identified by the 
file set collection level. 
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16. (Currently Amended) A computerized device comprising: 
a network interface coupled to a network; 

a storage interface coupling a data storage system that maintain storage 
entities to the computerized device; 
a processor; 
a memory system; 

an interconnection mechanism coupling the network interface, the storage 
interface, the processor and the memory system; 

wherein the memory system is encoded with an agent application that, 
when executed on the processor, produces an agent process that processes 
storage information concerning storage entities in a storage area network 
environment that are associated with the computerized device by causing the 
computerized device to perform the operations of: 

receiving, via the network interface, a data collection policy identifying 
storage information to be collected concerning a set of storage entities that the 
computerized device maintains in the data storage system; 

collecting storage information concerning the set of storage entities 
according to the data collection policy; 

processing the collected storage information to produce at least one 
summary record of the storage information for the set of storage entities, the at 
least one summary record containing a summary of the collected storage 
information for the set of storage entities calculated according to the data 
collection policy; and 

transferring, via the network interface, the at least one summary record 
from the data collection agent to a storage management application for 
presentation to a user of the storage management application] 

wherein when the agen t process causes the computerized device to 
perform the operation of receiving a data coilection policy, the agent process 
causes the computerized device to perform the operations of: 
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receiving a collection level identifying a set of files corresponding to 
the set of storage entities from which storage information is to be 
collected; and 

receiving a collection period value indicating how often to perform 
collection of the storage in formation concerning the set of storage entities; 
wherein when the agent process causes the computerized device to 
perform the operation of receiving a collection level, t he agent process causes 
the computerized device to perform the operations of: 

receiving a selection of a host collection level identifying at least 
one host computer system that maintains access to a set of file systems 
from which storage information is to be collected; and 

identifying, as the set of storage entities from which storage 
information is to be collected, files within a set of file systems accessible 
within data storage systems associated with the at least one host 
computer system identified by the host collection level: 
wherein when the agent process causes the computerized device to 
perform the operation of collecting storage information concerning the storage 
entity according to the data collection policy, the agent process causes the 
computerized device to perform the operation of: 

detecting occurrence of the collection period; 

in response to the occurrence of the collection period, parsing the 
set of file systems to query each of the at least one files within directories 
in the set of file systems identified based on the collection level to obtain 
file metadata associated with each file; and 

based on the file metadata for each file detected in each of the set 
of file systems during par sing, collectin g the storage information related to 
ages and sizes of files and directories for each storage entity associated 
with at least one of the host colle ction .level, the file system collection level 



and a file set collection level . 
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1 7. (Canceled) T&e-e©mpytefk«4-d^ 

process causes the comput e ri zed dev i ce to perform the ope ration of receiving ; 

data - c - Q ti ec - t i oR - po li G - ^ 

p e r - form-t - h e operations o f : 

r e c e iving a coll e ction l eve l id e ntifying a s e t of fil es corr es ponding to th e 

sot of stor age ent i t i es from wh i ch storage informat i on i s to bo co llected; and 

rece i v i ng a co ll ect i on per i od value i nd i cat i ng how often to perform 

€«Wec-t4©fh©f4l^-^ 



1 8. (Currently Amended) The computerized device of claim 16 etei-m-4-7 wherein 
when the agent process causes the computerized device to perform the 
operation of receiving a collection level corresponding to the set of storage 
entities from which storage information is to be collected, the agent process 
causes the computerized device to perform the operations of: 

receiving at least one of a host collection level, a file system collection 
level and a file set collection level; and 

based on the collection level, identifying, as the set of storage entities, a 
set of file systems containing at least one file from which storage information is to 
be collected. 



19. (Canceled) The computor i zod dovico of c l a i m 17 whoroin when the agent 
process c a uses the computerized do v ico to perform tho operation of receiving a 
collection le v el , th e agent proc e ss causes the comput o r i z o d dov ico to perform 
the-epefa-tion-s^f-; 

r e ce i v ing a se l ect i on of a host collection l ovo l i dent i fy i n g at least one host 

storage information i s to bo collected; and 

id e ntif y ing , as the set of storage ent i ties from wh i ch sto r a g e inform a tion i s 

to be coiioctcd, files within a set of file system s accossibio within data storage 



U.S. Application No. : 1 0/81 2,51 2 Attorney Docket No. : EMC04-04(04029) 
-13- 



syslemsnas^Gkated-w^ 
host collection lovoi. 

20. (Currently Amended) The computerized device of claim 16 c lai m - 1 - 7 wherein 
when the agent process causes the computerized device to perform the 
operation of receiving a collection level, the agent process causes the 
computerized device to perform the operations of: 

receiving a selection of a file system collection level identifying at least 
one file system that maintains access to the set of files from which storage 
information is to be collected; and 

identifying, as the set of storage entities from which storage information is 
to be collected, files within the identified at least one file system corresponding to 
the file system collection level. 

21 . (Currently Amended) The computerized device of claim 16 cla i m 17 wherein 
when the agent process causes the computerized device to perform the 
operation of receiving a collection level, the agent process causes the 
computerized device to perform the operation of: 

receiving a selection of a file set collection level identifying at least one 
specific file from which storage information is to be collected, the selected at 
least one specific file indicating the set of storage entities from which storage 
information is to be collected. 

22. (Currently Amended) T-he-<^fflgu4e^4ze^--devi€e-^f--Gla4ffi-24--A computerized 
device comprising: 

a network interface coupl ed to a network: 

a storage interface coupling a data storage system that maintain storage 
entities to the computerized device: 
a processor; 
a memory system; 
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an interconnection mechanism coupling the network interface, the storage 
interface, the processor and the memory system; 

wherein the memory system is encoded with an agent application that, 
when executed on the processor, produces an agent process that processes 
storage information c oncerning storage en tities in a storage area network 
environment that are associated with the computerized device by causing the 
computerized device to perform the operations of: 

receiving, via the network interface, a data collection policy identifying 
storage information to be collected concerning a set of storage entities that the 
computerized device maintains in the data storage system; 

collecting storage information concerning the set of storage entities 
according to the data collection policy; 

processing the collected storage information to produce at least one 
summary record of the storage information for the set of storage entities, the at 
least one summary record containing a summary of the collected storage 
information for the set of storage entities calculated a ccording to the data 
collection policy; and 

transferring, via the network interface, the at least one summary record 
from the data collection agent to a storage management application for 
presentation to a user of the storage management application; 

wherein when the agent process causes the computerized device to 
perform the operation of receiving a data collection policy, the agent process 
causes the computerized device to perform the operations of: 

receiving a collection level identifying a set of files corresponding to 

the set of storage entities from which storage information is to be 

collected; and 

receiving a collection period value indicating how often to perform 
collection of the storage in formation concerning the set of storage entities; 
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wherein when the agent process causes the computerized device to 
perform the operation of receiving a collection level, the agent process causes 
the computerized device to perform the operations of: 

receiving a selection of a host collection level identifying at least 

one host comp uter system that mai ntains access to a set of file systems 

from which storage information is to be collected; and 

identifying, as the set of storage entities from which storage 

information is to be collected, files within a set of file systems accessible 

within data storage systems associated with the at least one host 

computer system identified by the host collection level; 

wherein when the agent process causes the computerized device to 
perform the operation of receiving a selection of a file set collection level, the 
agent process causes the computerized device to perform the operation of 
receiving file filter criteria including at least one of: 

i) at least a portion of a name of a file; 

ii) an owner of a file; 

iii) an age of a file; 

iv) a size of a file; and 

wherein the file filter criteria identifies file characteristics of files to be 
included within the set of storage entities from which storage information is 
to be collected. 



23. (Canceled) Tho computor i zod dovico of c l a i m 19 wh o r oin w hon tho agont 
storage i nforma ti o n concern i ng tho storage ent i ty accord i ng to t ho data collection 
operation of: 

d e f e cting occurrence of the collection per i od; 

in respon s e to tho occurronco of the coiioction period, par s ing tho sot of 

fil e s ys t e ms to qu e ry each of th o at So ast ono f il es w i thin d i recto ri es in th e se t of 
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f4te--systems4den#f4e443a^^ 
associated with each file; an d 
ba - sed -- 0n -- tfoe4 l e - met - ada t a - ^ 

■ syst e ms - dur i ng pars i ng, co ll ect i ng the storage i nformat i on re lated to a g e s - and 
s iz es of fil es a nd dir e ctori es for ea ch stor a g e e ntity as soci a t e d with a t l eas t on e 
of the ho st co ll ect i on l eve l , the f il e system co ll ect i on i cv ol and a f ile sot collection 

24. (Currently Amended) The computerized device of claim 16 c l a im 23 wherein 
when the agent process causes the computerized device to perform the 
operation of collecting the storage information related to ages and sizes of files 
and directories for each storage entity, the agent process causes the 
computerized device to perform the operation of calculating at least one of: 

i) a running total number of files detected in each directory in the 
file system; 

ii) a running total of the amount of data maintained within the each 
file detected; 

iii) a running total of the age of each file; 

iv) for each directory detected in each of the set of file systems 
during parsing, a running total of the size of all files in that directory; 

v) a number N of the largest files for the collection level; and 

vi) a number M of the oldest files for the collection level. 

25. (Original) The computerized device of claim 24 wherein when the agent 
process causes the computerized device to perform the operation of processing 
the collected storage information to produce a summary record of the storage 
information for the set of storage entities, the agent process causes the 
computerized device to perform the operations of: 
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calculating age characteristics related to files and directories within the set 
of file systems identified based on collected storage information for the collection 
level; and 

calculating size characteristics related to files and directories within the set 
of file systems identified based on collected storage information for the collection 
level. 

26. (Original) The computerized device of claim 25 wherein the collection level 
is a host collection level; and wherein when the agent process causes the 
computerized device to perform the operation of calculating age averages related 
files and directories within the set of file systems identified based on collected 
storage information for the host collection level, the agent process causes the 
computerized device to perform the operations of: 

for all file systems accessible to host computer systems associated with 
the host collection level, producing an age summary record indicating an age of 
files within the file systems for each host for a plurality of age ranges and an 
amount of storage the files within each age range occupy and a list of the top M 
oldest files; and 

wherein when the agent process causes the computerized device to 
perform the operation of calculating size averages related files and directories 
within the set of file systems identified based on collected storage information for 
the host collection level, the agent process causes the computerized device to 
perform the operations of: 

for all file systems accessible to host computer systems associated with 
the host collection level, producing a size summary record indicating an total 
amount of files stored within the file systems for each host, at least N of the 
largest files accessible to the host. 

27. (Original) The computerized device of claim 24 wherein the collection level 
is a file system collection level; and wherein when the agent process causes the 
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computerized device to perform the operation of calculating age averages related 
files and directories within the set of file systems identified based on collected 
storage information for the file system collection level, the agent process causes 
the computerized device to perform the operations of: 

for all file systems associated with the file system collection level, 
producing an age summary record indicating an age of files within the file 
systems for a plurality of age ranges and an amount of storage the files within 
each age range occupy and a list of the top M oldest files with the file systems; 
and 

wherein when the agent process causes the computerized device to 
perform the operation of calculating size averages related files and directories 
within the set of file systems identified based on collected storage information for 
the file system collection level, the agent process causes the computerized 
device to perform the operations of: 

for all file systems associated with the file system collection level, 
producing a size summary record indicating an total amount of files stored within 
the file systems, at least N of the largest files accessible within the file systems. 

28. (Original) The computerized device of claim 16 wherein the data collection 
policy received defines a host collection level and wherein when the agent 
process causes the computerized device to perform the operation of collecting 
storage information concerning the set of storage entities according to the data 
collection policy, the agent process causes the computerized device to perform 
the operations of: 

for each host defined by the host collection level, collecting storage 
information related to the sizes and ages of files and directories within file 
systems accessible to that host; 

and wherein when the agent process causes the computerized device to 
perform the operation of processing the collected storage information to produce 
at least one summary record of the storage information for the set of storage 
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entities, the agent process causes the computerized device to perform the 
operations of: 

for each host defined by the host collection level, producing a size 
summary record and an age summary record by applying averaging functions to 
the storage information related to the sizes and ages of files and directories 
within file systems accessible to that host. 

29. (Original) The computerized device of claim 16 wherein the data collection 
policy received defines a file system collection level and wherein when the agent 
process causes the computerized device to perform the operation of collecting 
storage information concerning the set of storage entities according to the data 
collection policy, the agent process causes the computerized device to perform 
the operations of: 

for each file system defined by the file system collection level, collecting 
storage information related to the sizes and ages of files and directories within 
that file system; 

and wherein when the agent process causes the computerized device to 
perform the operation of the collected storage information to produce at least one 
summary record of the storage information for the set of storage entities, the 
agent process causes the computerized device to perform the operations of: 

for each file system defined by the file system collection level, producing a 
size summary record and an age summary record by applying averaging 
functions to the storage information related to the sizes and ages of files and 
directories within that file system. 

30. (Original) The computerized device of claim 1 6 wherein the data collection 
policy received defines a file set collection level indicating a specific set of files 
for which storage information is to be collection and wherein when the agent 
process causes the computerized device to perform the operation of collecting 
storage information concerning the set of storage entities according to the data 
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collection policy, the agent process causes the computerized device to perform 
the operations of: 

for each file defined by the file set collection level, collecting storage 
information related to the size and age of that file; 

and wherein when the agent process causes the computerized device to 
perform the operation of processing the collected storage information to produce 
at least one summary record of the storage information for the set of storage 
entities, the agent process causes the computerized device to perform the 
operations of: 

for all files defined by the file set collection level, producing a size 
summary record and an age summary record by applying averaging functions to 
the storage information related to the sizes and ages of the files identified by the 
file set collection level. 

31. (Canceled) 

32. (Canceled) 

33. (Canceled) 

34. (Canceled) 

35. (Canceled) 

36. (Canceled) 



37. 



(Canceled) 



